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John F. Holt, class of '47
speaks from experience when he says... "Expanding research
and product development at U. S. Steel mean
more opportunities for qualified engineers"
SINCE 1952, John F. Holt has beenAssistant Superintendent of the Coke
and Coal Chemicals Department at
United States Steel's new Fairless
Works in Morrisville, Pa. He started
working at U.S. Steel—as a trainee—in
1947. That's a lot of progress in just five
years. For in his present position, John
is responsible for both the quality and
the quantity of all coal chemicals pro-
duced at the Fairless Works — about
3,500,000 gallons of light oils per year.
190 hourly employees and 25 super-
visory personnel report to him.
But John's case of rapid advance-
ment is not unusual. U.S. Steel has
always placed great emphasis upon its
management training programs and
has provided the kind of training that
enables ambitious young engineers to
take over responsible positions within a
comparatively short time.
As one example, John feels that the
opportunities in his own department
are very promising at this time. He
says, "Many important new concepts of
modernization and expansion in such
fields as the carbonization of coal and
synthetic products are coming up every
day pointing the way to extensive fu-
ture developments. Well-trained engi-
neers will be in a position to lead the
way into these new areas of industry."
If you are interested in a challenging
and rewarding career with United
States Steel and feel that you can qual-
ify, you can obtain further information
from your college placement director.
Or we will gladly send you our in-
formative booklet, "Paths of Opportun-
ity," upon request. Just write to United
States Steel Corporation, Personnel
Division, Room 1622, 525 William Penn
Place, Pittsburgh 30, Pa.
SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program
presented every other week by United States Steel. Consult your local
newspaper for time and station.
UNITED STATES STEEL
AMERICAN BRIDGE .. AMERICAN STEEL & WIRE and CYCLONE FENCE .. COLUMBIA GENEVA STEEL .. CONSOLIDATED WESTERN STEEL .. GERRARD STEEL STRAPPING .. NATIONAL TUBE
OIL WELL SUPPLY .. TENNESSEE COAL & IRON .. UNITED STATES STEEL PRODUCTS . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY
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CONFABULATION
It's not much more than a hop, skip
and jump to Commencement. And
engineering seniors are getting together
for long talks on what they're going to
do after graduation.
Frankly, we wish we could he present
at such sessions. We'd register a few
enthusiastic opinions of our own—on
the subject of career opportunities at
General Motors.
For a starter, we'd point out that young
engineers have an admirable chance to
follow their natural bent in a company
like GM—which manufactures products
ranging from cars and locomotives and
earth-movers all the way to household
electrical appliances.
On top of that, GM's extensive decen-
tralization into 121 plants gives our
young engineers an unusually fine
opportunity to work in locations of
their choice. Besides, this policy pro-
vides the chance to learn and win recog-
nition while working with a close-knit
engineering team.
And for the record, we'd like to make
mention of GM's incomparable re-
sources and facilities. While each of
GM's 35 manufacturing divisions has
its own, they can all draw on vast
central research facilities.
But most important, remember that
GM thrives on engineering achieve-
ments — constantly seeks to produce
more and better things for more people.
Hence, there's a really stimulating
creative climate that's ideal for men
with enthusiasm and imagination.
So if you'd like to toss your mortar-
board in the ring, why not ask your
Placement Office to arrange an inter-
view with our College Representative.
Meanwhile, write us for the informative
booklet, "The College Graduate and
General Motors."
GM Positions Now Available in These Fields:
MECHANICAL ENGINEERING • METALLURGICAL ENGINEERING
ELECTRICAL ENGINEERING • INDUSTRIAL ENGINEERING
CHEMICAL ENGINEERING
GENERAL MOTORS CORPORATION
• Astillfor,
Personnel Staff, Detroit 2, Michigan
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A WHIRLPOOL SPIRALS into the inlet of a model pump. This unique picture shows
how air, a common cause of pumping trouble, was carried into the pump in .
The Case of the Baffled Whirlpool
Some time ago, the report reached us that two
Worthington vertical turbine pumps installed by one
of our customers weren't working right. They deliv-
ered plenty of water, but vibrated badly and burned
out bearings.
The customer asked us to find the trouble fast.
After checking we knew the pumps were okay, so
Worthington Research had to answer him.
First thing we did was build a one-tenth scale
model of the customer's installation. The photo
shows what happened when we started pumping.
A whirlpool immediately formed between the water
surface and the pump inlet. Air, trapped in the whirl-
pool and carried into the pump, was the villain in
the case.
See the Worthington
Corporation exhibit in
New York City. A lively,
informative display of
product developments
for industry, business and
the home. Park Avenue
and 40th Street.
The solution came with experimentation. A simple
baffle arrangement in a side channel eliminated the
whirlpool—and the trouble-making air.
Chasing the gremlins from pump installations like
this, boosting the efficiency of heat transfer in air
conditioners, developing better seals for pumps and
compressors—these are all in the day's work for
Worthington's busy research engineers. At Worth-
ington, research ranks right alongside engineering,
production, and sales to develop better products for
all industry.
For the complete story of how you can fit into the
Worthington picture, write F. F. Thompson, Mgr.,
Personnel & Training, Worthington Corporation,
Harrison, New Jersey. 4.25C
See the Worthington representative when he visits your campus
WORTHINGTON
When you're thinking of a good job—think high—think Worthington
AIR CONDITIONING AND REFRIGERATION • COMPRESSORS • CONSTRUCTION EQUIPMENT • ENGINES • DEAERATORS • INDUSTRIAL MIXERS
LIQUID METERS • MECHANICAL POWER TRANSMISSION • PUMPS • STEAM CONDENSERS • STEAM-JET EJECTORS • STEAM TURBINES • WELDING POSITIONERS
Roia]acithic.
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The Cover
The cover depicts one of the most sig-
nificant advances in the steel industry's
march of progress: continuous casting. The
camerman caught the drama and tension
as a slab 51A by 21% inches was being
cast by one of the two methods now under
development. Courtesy of STEEL WAYS
published by AMERICAN IRON AND
STEEL INSTITUTE.
PHOTO CREDITS: Pages 12 and 13, Link
Belt Co.; page 16, Lockheed Aircraft
Corp.; page 18, Technic Photo Staff.
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0I1$T1 SCHOOL GRADUATES OF 1955
You are cordially invited to visit Rose Polytechnic Institute during the
present school year to learn more about your college entrance and the highly
accredited engineering courses available to you at Rose. The next freshman class
will be admitted September 12, 1955.
OFFICE OF ADMISSIONS
ROSE POIATECHNIC INSTITUTE
TERRE HAUTE, I•NDIANA
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...4,000,000 answers later
A few figures tell the story.
. . . 7 years of painstaking analysis, research and design
by engineers from nearly every field of technology.
• 14,200 hours of experimental engine
operation in test cells and in flight test.
. . 4,000,000 individual, complex mathematical
problems solved by electronic computers.
As a result, America now has the world's
most powerful production aircraft engine
— the J-57 turbojet. Careful engineering
development like this has made
Pratt & Whitney Aircraft the
world's foremost designer and
builder of aircraft engines.
PRATT & WHITNEY
AIRCRAFT
DIVISION OF UNITED AIRCRAFT CORP.
East Hartford 8, Connecticut
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Looking ahead A with Detroit Edison
Important new addition to the engi-
neering facilities of Detroit Edison is
this huge System Analog and Net-
work Computer, bringing new speed,
accuracy and convenience to solving
the problems of providing better
power systems, both for today and
for tomorrow.
Designed and built by Detroit
Edison engineers, this unique four-
ton machine reproduces in miniature
the company's power system, and can
be varied to simulate other power
systems as well. The effect of any
combination of generators, trans-
formers, lines, cables and other equip-
ment, and of any variations in com-
ponents within the system, can be
determined in a fraction of the time
required by conventional methods.
The System Analog and Network
Computer, along with other advanced
electronic equipment, such as the digi-
tal computer, serves Detroit Edison
engineers in a variety of fields, in-
cluding research, system operation,
and production, planning, project and
design engineering. . . . Such ad-
THE DETROIT EDISON COMPANY
2000 Second Avenue
Detroit 26, Michigan
APRIL, 1955
vanced facilities, combined with the
steadily rising demands for electrical
power in Detroit and Southeastern
Michigan, enable Detroit Edison to
offer young engineers an outstanding
opportunity and challenge to build
for their own futures.
For the full story of
career opportunities at
Detroit Edison, simply
call or write for a free
copy of this new
booklet, "Detroit
Edison Engineering."
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The Value of Education . .
(Reprinted from the Rose Technic. April, 1947)
THE ENGINEERING STUDENT is well aware of the value of his technical education, and heis often reminded of the potential dollars-an d-cents value of supplementing his technical train-
ing with liberal education. However, there is another motive, less tangible but more important,
for possessing a wider knowledge than the engineering curriculum can provide.
What is a liberal education? Carried to a superlative degree, it might be defined as a com-
prehension of all there is to know. Naturally, that is quite impossible, but there is a practical
level of broad learning which, if everyone could attain it, would transform a harried, confused
world into a peaceful, pleasant place in which to live.
Philosophers say that differences arise among people because of their varied perceptions of
the universe through their senses. Like the blind men of Hindustan who went to see what an
elephant was like, we can all sense an object or condition, but we do not by any means agree
in our interpretations. If the blind men had been guided so that each gained a comprehension
of the elephant as a whole instead of simply a tusk or an ear, then all their ideas about the
elephant would have been more nearly the same. If people were educated to interpret and
evaluate their surroundings correctly and to be guided accordingly, rather than by rumors, pre-
judices, and gossip, their serious disagreements would disappear with the enlightenment like
ghosts at the break of day.
We are living in a democracy in which we, the citizens, elect officials to carry out our wishes.
If the officials are unsatisfactory we have the right to replace them by election. But how are we
to judge an official's ability in dealing with other nations in the search for a peaceful world, if
we know little or nothing about the people of those nations? How are we to settle our differ-
ences with those peoples if our knowledge of them consists of little more than a name like Arab
or Manchurian, a few scattered ideas about them, and a hazy notion about what part of the
earth they occupy? Then one of the requirements of an education is an understanding of other
peoples through knowledge of their histories, culture, religions, and literature. We are inclined to
associate a dull, dry, feeling with such knowledge, but this need not be so. What is more interest-
ing than people? How often have we heard a person standing apart from a crowd remark that he
enjoyed just watching people. The dryness lies in the manner in which these studies have been
presented to us, not in the material itself.
Education is more than a wealth of information, technical or general. Studies such as Philos-
ophy and Psychology furnish training in interpreting facts, in distinguishing truth from propa-
ganda, in seeing through the blustering confusion of arguments, and in understanding people.
Skill in these abilities is then an important requirement of a good education.
Orville Stone.
FRONTISPIECE: What you see is the newest type of super speed anti-aircraft gun for firing at supersonic jet planes. The gun
has tips on the end of its barrels for balancing. The three-inch gun, the Mark 37, has already been successfully tested. Courtesy
of WESTINGHOUSE ELECTRIC CORPORATION.
APRIL, 1955 Page 9
VOLTAGE
INSULATORS
Editor's Note: Taken from a paper
"The Manufacture and Differentia-
ticm, of High Voltage Insultors" by
the same author, and presented at
the central Indiana section meeting
of the American Institute of Elec-
trical Engineers held at Purdue 
versity on March 10, 1955.
America's great industries are run
on electric power transported hun-
dreds of miles by wires suspended
from high steel towers. The trans-
mission of this high voltage energy
presents many problems, foremost
of which is insulation. Industry's
ever increasing need for more power
has necessitated the transporting of
electric energy at potentials near the
potential of lightning itself.
It appears from measurements of
the induced voltage produced by
lightning on transmission lines, and
of the length of lightning strokes,
that the voltage is of the order of
one hundred million volts. This volt-
age exists between cloud and earth
until the moment of discharge; then
it is drained off in a few micro-
seconds. The maximum curt•ent may
be perhaps ten thousand amperes
and the total energy of the dis-
charge perhaps four kilowatt hours.
These high voltages grasp any
chance to reach ground with the re-
sult that insulation has become an
increasingly important and contro-
versial subject. This paper then is
to deal with the differentiation of
the two primary types of high volt-
age insulators.
By Birt Kellam, jr., e.e.
Electric power companies in the
United States choose their form of
insulator carefully, and well they
should, for not only is their initia)
costs high, but their maintenance is
an ever present problem.
The insulators must keep the line
from falling, crossing, or swinging
against towers. Yet the system in
which they are employed may com-
prise hundreds of miles of line ex-
posed to wind, storm and lightning.
The electrical stresses are most
acute on the insulators holding the
conductors at each support and in
the apparatus connected to the line.
The thousands of insulators use-d all
along the line must have sufficient
dielectric strength to resist the con-
tinuously applied voltage. Dirt may
collect on them; rain may wet them,
but still they must continue to in-
sulate.
The chief function of an insulating
member is to control the current
flow in useful channels or conversely
tI prevent its leakage into deleter-
ious channels. The effectiveness of
cI ntrol or restriction depends on
many properties of the insulation,
such as insulation resistance, di-
electric strength, dielectric loss, and
dielectric absorption. Such a multi-
plicity of vulnerable considerations
in the insulation is likely to account,
in part, at least, to the frequency
with which insulation is the cause
I f electrical apparatus failure.
The two varieties of high voltage
insVlators most commonly used to-
day are the pin type and post type as
shown in figure 1.
The pin type insulator has a pin
protruding two-thirds of the way up
intS the porcelain and a groove on
top to accommodate a transmission
line. A metal cap is often attached
to the top in place of the groove. It
is then called a "cap and pin" and
is used in insulating switchgear,
busses, etc., in substations. The pin
tI pe insulator was the electric in-
dustry's first answer to the high
voltage insulator problem. This type
still comprises about sixty-five per-
cent of the insulators in the United
States. However, during recent
years a new type of insulator has
come on the market — the post
type.
The post type insulator has a
metal cap for its base mounting and
many short corrugations in the
porcelain, instead of the pin mount-
ing and a few large petticoats which
characterize the pin type insulator.
The post is also supplied with the
groove on top and is called a line
II st or is supplied with a mounted
cap on top and is then called a
station post.
The chief fault of these types of
high voltage insulators is their fail-
ure to eliminate flashover under
certain contaminated atmospheric
cI nditions. This characteristic 5-
•__V the crusade subject for most
major insulation companies. The
post design develops a leakage dis-
tance on the principle of uniformity,
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uniformity of width and uniformity
of leakage path. If the leakage path
is uniform, local hot spots will not
develop to cause a flashover. Since
the pin type insulator does not have
a uniform outer surface, this type
is more susceptible to arc-over than
the post insulator.
Flashover or arc-over usually oc-
curs in a pin insulator as follows:
the insulator has a contaminated
surface which is not uniform. It is
not uniform in three respects —
thickness, width, and moisture con-
tent. This irregular contamination
is caused by the cleaning action of
wind and rain, by the irregular sur-
face on which dust and dirt par-
ticles are deposited, and by the
shielding of parts of the surface from
rain. Rain falls on the unit and re-
duces the resistance of the wet part.
Since the total resistance is reduced
more current flows, but it must
flow over the entire insulator, from
live terminal to ground. Because of
the lowered resistance of certain
parts, the voltage necessarily piles
up over the dry parts. This occurs
near the pin, and the bottom shelled
section flashes, precipitating flash-
over of the complete unit either by
the arc spreading out or due to add-
ed duty on the other parts of the
insulator.
This explains why a pin type unit
is harder to flashover in a horizontal
than in a vertical position. When
these are mounted in a horizintal
position, the rain falls on all parts
more uniformly and thoroughly
Figure 1
APRIL, 1955
washes all the narrow restricted
sections. Consequently, this insti-
tutes better leakage current and
voltage conditions. If, however,
these units are mounted vertically,
the value of the "wet arcing dis-
tance" will decrease rapidly. How-
ever, the wet arcing distance for a
station post insulator is approxi-
mately the same in either the hori-
zontal or vertical position. This ap-
parent unconcern for the mounting
plane is again attributed to a uni-
form leakage path. The petticoats on
the station post insulator are so
spaced that the rain falling on one
petticoat splashes and cleans the
underside of the one above. The
water swirls into the corrugations
and helps to scour them. Under a
heavy rain any contamination
rapidly flushes away, and hence the
leakage current falls rapidly. Flash-
over is most probable when the in-
sulator is under light rain or fog
conditions, for as the resistance falls
the leakage current rises. However,
the power dissipated is so uniformly
distributed over the entire insulator
that it dries uniformly and thereby
holds the leakage current to a safe
value. An insulator with a nonuni-
form surface inevitably dries in a
nonuniform way, thereby establish-
ing dangerous hot spots.
The station post and line post get
their flashover and leakage distance
from height and many short, sturdy
petticoats which keep the arc away
from the body of the insulator and
protect it from damage. A power arc-
over invariably does much less dam-
age to a post than to a pin type unit.
In the first place, the petticoats
themselves, being much shorter, are
less affected by the rapid heating
from the arc. Being sturdy they re-
sist breakage beter. And finally, if
the arc is sufficiently severe to break
away petticoats, it is common to find
only the top or bottom skirts damaged
leaving the middle petticoats intact.
Even if all the petticoats were brok-
en away, the arc-over distance of the
insulator would not be decreased
materially, and there would still re-
main a suitable leakage distance. In
the conventional pin type insulator
the petticoats are far more apt to
break due to reduced cross sec-
tional area and when they do shat-
ter, the insulator has lost a large
part of its electrical characteristics.
This can easily be seen where we
have three petticoats contrasted to
eleven petticoats. The loss of a single
shell may cause a loss of thirty per-
cent or more of the leakage and
flashover distance of the insulator
and may damage the body as well.
In about the same way that the
petticoats protect the body of the
insulator from the effects of power
arc-over, they serve as protection
against the mechanical damage of
stones and bullets. While this may
seem an incidental point to the lay-
man, it is a constant worry for the
utility companies. Many people like
to take their rifles and use the petti-
coats for target practice. This is a
(Continued on page 26)
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A fully integrated shell molding
system designed to advance the
foundry industry one step closer to
the automatic foundry has been an-
nounced by Link-Belt ompany. In
this new system Link-Belt offers all
process equipment from sand prep-
aration to handling of finished cast-
ings.
Two men operating the shell
molding and closing machines can
produce up to 240 molds per hour.
These molds can be easily trans-
ferred to the pouring conveyor or
stored indefinintely until needed.
Castings produced in shell molds
have superior finish and improved
dimensional accuracy over castings
produced in green sand molds.
Shell molds can produce castings
with thin sections or intricate de-
sign. This results in savings in
Page 12
Belt Carrier
machining cost, and machining oper-
ations often can be eliminated.
Smaller gates and risers, smaller
allowances for machining and thin-
ner sections made possible by the
process result in higher yield of use-
able castings, smaller amount of
metal melted, and reduction in melt-
ing capacity.
Shell molds can produce sound
castings with improved metallurgi-
cal properties. Since the molds con-
tain little moisture, the surfaces of
iron castings are not chilled. Shell
castings can frequently be consider-
ed instead of forgings.
The shell molding, core setting and
shell closing operations can be per-
formed by fewer and less-skilled
workers than in the preparation of
green sand molds. These operations
are virtually dust-free and permit a
substantially cleaner foundry.
Shells are prepared on a four-
station shell molding machine de-
veloped by Link-Belt in collabora-
tion with and under patents acquired
from Walworth Company of New
York. A machine of similar design,
now in successful operation at their
Boston Works, makes molds for pro-
ducing shell cast valve bodies and
fittings.
The first station of the Link-Beit
shell molding machines forms a shell
by dropping or "investing" on a
heated metal pattern a measured
volume of mix consisting of thermo-
setting resin and sand. A flask con-
fines the sand and resin over the
pattern, while water cooling pre-
vents build-up on the inside surface
of the flask.
Excess sand mix is removed by a
roll-over motion, the flask is with-
drawn, and the pattern with its
soft plastic shell covering moves to
two successive curing stations, where
the desired hardness is obtained.
The thin shell is removed by the
operator at the ejector station. The
pattern is then sprayed with a release
agent to facilitate shell removal and
again passes to the investment sta-
tion. The machine can make a shell
every 15 seconds.
Maximum pattern size for the
Link-Belt shell molding machine is
20 in. by 30 in. Ordinarily this per-
mits cope and drag shell to be made
on each pattern plate. The metal
pattern with heaters and supports
can be readily changed.
As shells are removed from the
molding machine, cores are set and
the drag half is placed on a fixture
in the Link-Belt closing machine.
Adhesive is then applied around the
mold cavity.
The cope half is put in place, and
the air-operated mechanism holds
the two halves together while the
adhesive sets. Close tolerances be-
tween the cope and drag eliminate
THE ROSE TECHNIC
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objectionable fins in the finished
casting.
Shells are placed on a trolley con-
veyor for pouring. Small castings
which are poured horizontally norm-
ally require no support. Sand,
gravel or shot can be used to sup-
port the shell if necessary.
The use of shells permits a vir-
tually dustless shakeout of castings.
Waste sand and cores are quickly
disposed of, in contrast to the large
volume of hot sand which must be
handled and reclaimed in a conven-
tional system.
Product
Castings produced by this method
are smooth, clean and accurate, re-
sulting in a possible reduction in
cleaning room costs. A minimum of
sprues or risers increases the yield
of castings.
The greater accuracy and smooth-
er finish of the castings substantial-
ly reduce the cost of machining
operations. Machining can some-
times be eliminated. Small parts of
intricate design or thin sections can
now be cast instead of forged or
machined.
Outstanding success has been
achieved on small castings in all
types of foundries, ferrous and non-
ferrous. The system is particularly
adaptable for costly alloys where the
amount of metal used must be care-
fully controlled.
The high quality of the finished
casting can be maintained by the
operators through simple adjustment
of controls.
Thickness of the shell mold can be
varied by changing the temperature
of the pattern and the retention time
at the investment station.
The shell closing machine can be
adjusted to assure a strong bond be-
tween the shells. The speed of the
pouring conveyor can be regulated
to provide cooling time for the cast-
ings.
47
Courtesy of Link-Belt Co.
The shell molding system can be
laid out compactly and fitted into
limited space. This flexibility per-
mits economies in the arrangement
of sand preparation equipment,
molding and closing machines, stor-
age, pouring and shakeout convey-
ors.
Each installation is designed by
Link-Belt engineers to suit the re-
quirements of the particular found-
ry.
All operations are push-button
controlled. Fewer and less-skilled
workers with improved working con-
ditions can produce castings of thin
section or intricate design with a
rich yield of clean, sound castings.
The installation at the Ewart plant
of Link-Belt Company in Indian-
apolis is shown in the accompanying
photographs. This system produces
malleable iron castings used in
manufacture of chains and sprockets.
Shell Molding made easy
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YE OLDE SWIMMIN HOLE
The Tau Beta Pi pledge class was
assigned the task of providing a
swimming pool for year round di-
versification of existing recreational
facilities. The assigned task was to
take barracks "A" and "B" and make
a swimming pool in the middle of
the lake.
After much thought and due con-
sideration, it was decided to invert
barracks "A", place it in the center
of the lake, and add weights to it
to make it sink. This set up the
necessary dead air space between
the walls for low heat loss during
the winter. This is assuming that
these wonderfully constructed bar-
racks are watertight.
It was decided to use pigeons to
move the barracks to the lake. The
pigeons would be attached to the
roof of the barracks by water solu-
ble glue made in the chemistry de-
partment. By using this method the
water soluble glue can be washed
off and the same pigeons used to
move the second barracks to the
lake.
It was estimated that the average
pigeon could carry 8 oz. and since
the barracks are estimated to weigh
20 tons, approximately 80,000
pigeons will be needed to move each
of the barracks. To obtain these a
plan was conceived to rid nearby
city halls, court houses, and other
public buildings of pigeons for a
fee of 10c each. The freshmen were
the most logical means of trapping
the pigeons. Since there are roughly
100 freshmen, each one would have
to catch 800 pigeons.
To sink the one barracks, the
scrap steel, iron, and concrete from
the civil engineering laboratory
would do the job very well. This
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By Tau Beta Pi Pledge Class
would be thrown into the barracks
after it had been inverted.
To guide the barracks to the lake
after the pigeons had been attached,
"Torquer" — the campus hound —
would have a bell tied around his
neck, and, as he strolled near the
barracks, the pigeons would become
frightened and fly away from
"Torquer."
The estimated cost of the project
was:
Income
80,000 pigeons @ 10c $8000.00
Expenditures
10 bushels corn (to catch
pigeons) 29.00
6 cans dog food (for
"Torquer") .59
20 gallons glue @ 1.20
per gal. 24.00
1 bell 1.19
Total cost $ 55.48
The next problem that arose was
the method of heating the barracks
through the winter months. Since
the bull sessions held in the dormi-
tory supply more than the minimum
daily heat requirement it was deem-
ed advisable to make use of this
"natural" heat by piping the hot air
from the bull sessions at the dorm
to the swimming pool.
To be both economical and prac-
tical it was decided to cut the ends
out of empty beer cans and solder
them together, thus, providing a
pipe from the dormitory to the
swimming pool. The required num-
ber of beer cans could be obtained
by a school beer party. To defer
the expense of the party the beer
will be sold for 25 cents a can. The
distance from the dormitory to the
swimming pool was estimated to be
800 ft. Since the standard beer can
is 6 inches in length, it would take
1600 beer cans to reach from the
lake to the dormitory. Thus, 67 cases
or 1608 cans of beer will be needed.
The beer can be obtained for
$3.00 per case and the cans soldered
together with each joint taking 1/4
oz. of solder. Since there will be
1601 joints, 25 lbs., 1/4, oz. of solder
will be needed. The soldering will
be done in metal processing lab.
The total expenditures for the hot
air heating system:
Income
1608 cans of beer @ 25c $402.00
Expenditures
67 cases of beer @ $3.00 $201.00
26 lbs. of solder @ 70c 18.20
Total cost $219.20
Since there was no means of get-
ting to the pool from shore, a static
charge method of transportation was
devised. The scheme was relatively
simple. A door, equipped with
spring hinges and a sponge rubber
pad on the outside three inches
thick, was placed on the frame of
the swimming pool. On the shore
exactly opposite the door was placed
a rubber mat which is to be used
as an insulator to keep the charge
from escaping. The final touch was
a charge inducer which is to be a
large (8 ft. by 10 ft.) color photo-
graph of the Marilyn Monroe Calen-
dar placed directly above the door
and properly lighted. This, everyone
will agree, would give any Rose
Man quite a charge. Since the rela-
tive charges would be opposite in
character, the prospective bather
would be pulled across the lake and
through the swinging door. This is
(Concluded on page 30)
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EYE-EXAM
for a
BATTLESHIP
Western Electric fieki engineers supervise installation
of complex electronic equipment made for Armed Forces
Marco Polo had nothing on Western Electric's
field engineers. They travel the world to advise on
use, installation and maintenance of the electronic
equipment we produce for the Armed Forces . . .
like radar bombing systems, anti-aircraft fire con-
trol systems, and the Nike guided missile control
system.
Western Electric is called upon to make these
things because of its vast experience with highly
complex electronic equipment as the manufactur-
ing unit of the Bell System. It's a job that presents
an unending challenge to our engineering staff.
P.4760 18110406
MANUFACTURING AND SUPPLY
APRIL, 1955
UNIT OF THE BELL SYSTEM
Western product and development engineers are respon-
sible for turning out some 50,000 different items annually
for the Bell System — everything from tiny transistors to
giant bays of electronic switching equipment. Shown is
one stage of transistor manufacture.
Page 15
A new jet aircraft, the U.S. Navy
T2V-1, will be the first two-place
jet trainer assigned to pilot training
operations on seagoing carriers as
well as land bases, Lockheed Air-
craft Corporation reported recently
in releasing first details of the
schoolplane.
The T2V-1 establishes a milestone
in aeronautical engineering as the
first U. S. airplane ever ordered into
production with higher-safety, high-
er-performance "boundary layer con-
trol" as standard equipment.
Purpose of the boundary layer
control system is to improve the
wing efficiency and provide greater
lift. It makes possible reduced land-
ing speed and shorter takeoff run —
vital in carrier operations.
Simply, this boundary-layer super-
circulation system "bleeds" — or di-
verts — highly compressed air from
the Allison J-33 engine into a tube
which runs inside the trailing edge
of the wing.
The compressed air is then blown
at extremely high speed through
slots in the tube and out over the
wing flap and aileron. This blow-
ing effect tends to make the normal
flow of air over the wing (the boun-
dary layer) hug the skin surface,
increasing lift and delaying the ap-
proach to stall.
Resembling a high-tailed arrow
with straight wings, the new Lock-
heed trainer exceeds 600 m.p.h. yet
lands at only 97 m.p.h., slower than
any other jet.
CARRIER JET
TRAINER
T 2 V - 1
Courtesy Lockheed Aircraft Corp.
Able to land slower than current
carrier jet planes, the versatile T2V-
1 can operate from any class carrier.
Its arresting hook, located midway
back on the underside of the fuse-
lage, is hydraulically extended and
pneumatically maintained in position
to grab arresting cables.
Approximate dimensions of the
T2V-1 are: length 38 feet; height 13
feet; span (including 230-gallon tip-
tanks) 42 feet. The tiptanks are non-
jettisonable but have provisions for
rapid in-flight fuel dumping. Gross
takeoff weight is approximately
16,400 pounds and total fuel capacity
60 gallons.
Company engineers developed a
new T2V-1 landing gear which can
absorb four times more energy on
ground takeoffs and landings than
previous gear on Lockheed trainers.
The nose landing gear is designed
so that it can be hydraulically
lengthened while in the down posi-
tion, to raise the plane's nose for
faster climbs on carrier catapault
takeoffs.
Included in the redesigned cockpit
are provisions for the Navy's stan-
dard face curtain ejection system.
This device consists of a D-shaped
ring attached to a roller curtain
above the seat headrest. If the pilot
needs to bail out, he pulls the D-
ring and unrolls a curtain down-
ward in front of his face, to his chest
for protection against wind blast.
This action automatically jettisons
the canopy and ejects the pilot in
his seat.
An added safety feature in the aft
cockpit is an "inside windscreen."
Made of two sheets of laminated
aluminum anchored with steel coils,
the screen pops up automatically as
wind-blast protection if the canopy
is jettisoned.
To reduce the number of cockpit
instruments, new two-in-one instru-
ments on the control panel have
been designed. By flipping switches,
a pilot can use one gauge to read
various navigational devices.
T2V-1 navigational equipment in-
cludes a new glide path receiver,
localizer VOR receiver, radio and
ADF installation, and a BIA atti-
tude gyro — a combination homing
device and gyro compass.
For maximum spin control, the
horizontal stabilizer has been raised
20 inches and increased 12 inches in
span over present jet trainers. Stall-
safe slats on the wings move for-
ward and down automatically on
tracks and rollers, over a 17-degree
arc, to change wing performance as
the plane's speed and angle of at-
tack changes.
The boundary layer control sys-
tem as installed in the Lockheed
T2V-1 reflects earlier test work of
a quite similar system installed in
an F9F-4 Panther jet two years ago
and still being flown to furnish aero-
dynamic performance data. The
F9F-4 test vehicle was designed by
Bureau of Aeronautics, Allison and
Grumman engineers.
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More jobs through science
Frorn the earth, ajj1ir, and water come new things for all of us—and new jobs
THE ELEMENTS OF NATURE are a limitless frontier, a con-
tinuing challenge to science. Out of them, scientists are
developing new materials that benefit us all in many ways.
A CHEMICAL A MONTH— The scientists of Union
Carbide, for example, have introduced an average of
one new chemical per month for over twenty-five years.
Some of these have led to the growth of important
industries, such as plastics and man-made textiles. This,
in turn, has meant more opportunities, rrllme jobs — in
construction, manufacturing, engineering and sales, as
well as in research.
N OTHER FIELDS, TOO, the people of Union Carbide
have helped open new areas of benefit and opportunity.
Their alloy metals make possible stainless and other fine
steels; the oxygen they produce helps the sick and is
essential to the metalworker; their carbon products serve
the steelmakers and power your flashlight.
PROGRESS THROUGH RESEARCH—Union Carbide has
23 research and development laboratories constantly
working in major fields of science to continue this record
of product development—and more jobs through science.
Learn Lnw ALLOYS, CARBONS, GASES, CHEMICALS,
and PLASTICS improve many things that you use. Ask for
the 1955 edition of "Products and Processes" booklet E-2.
"UN I 0 N• tillsCA11E
AND CARBONCORPORATION
30 EAST 42ND STREET [MI NEW Y OR
In Canada: UNION CARBIDE CANADA LIMITED
 
UCCs Trade-marked Products include 
SYNTHETIC ORGANIC CHEMICALS ELECTROMET Alloys and Metals HAYNES STELLITE Alloys Dynel Textile Fibers LINDE Oxygen
EVEREADY Flashlights and Batteries PRESTONE Anti-Freeze PYROFAX Gas UNION Carbide NATIONAL Carbons
BAKELITE, VINYLITE, and KRENE Plastics PREsT•O-LITE Acetylene ACHESON Electrodes
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Locker Rumors
By Harold Brown, soph., ch.e. and Bob Bright, soph., ch.e.
Rose Poly's track team opened
the spring intercollegiate athletic
program with a decisive 63-41 vic-
tory over Franklin. Rose captured
nine of twelve events as Dickson
and Sanders came through with
double victories. Dickson won the
high-jump at five feet ten inches and
cleared eleven feet three inches to
win the pole vault. Freshman Milt
Sanders won the sixty yard dash in
06.7 seconds and copped the broad
jump with a jump of nineteen feet
eleven inches. Terrel Vanover step-
ped off a 56.5 second time to win
the quarter mile and came back
later to anchor the mile relay team
in its victory. Hills, Smith, and
Off in a flash!
Davidson were also on the team
which turned in a time of 3 minutes,
51.3 seconds. Freshman Ernie David-
son also won the 880 yard run in
the respectable time of 2 minutes
09.9 seconds. Don Lewis, a senior
who reported for track for the first
time this year, made good in his
first outing by winning the sixty
yard high hurdles in 08.7 seconds.
Bill Gaither, another first year man
in track, cleared the low hurdles in
08.2 seconds to win first place in
that event.
Rose's baseball team was also suc-
cessful in its first outing defeating
Franklin, 13-5. The Engineers col-
lected ten hits to give pitcher Larry
Rodabaugh adequate support. Roda-
baugh struck out twelve men and
gave up five bases on balls in eight
innings. Freshman Larry Kirts
walked none and struck out two as
he pitched the ninth inning.
A.B. R. H. E.
Merrelli 1 2 0 1
Kallis 3 2 0 1
Kalen 3 1 1 0
Hirst 6 1 3 0
White 3 2 0 0
Simpson 5 1 0 1
Payne 5 1 1 2
March 4 2 2 0
Rodabaugh 5 1 3 1
— —
13 10 6
Ninety boys have signed up for in-
tra-mural softball and they have
been divided into six teams. The
seventh team in the league is made
up of members of the faculty. In
the only game played so far, the
Sophomore Chemicals defeated the
Senior Mechanicals, 13-7.
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Superimposed over this man's head is the matrix (or heart) of RCA Electronic "Memory." See description below.
New RCA Magnetic "Memory" recalls
thousands of facts in a fraction of a second
Each dot you see in the squares above
is actually a magnetic "doughnut"
so tiny that it barely slides over a
needle point. Despite its size, how-
ever, each "doughnut" stores away
one bit of information for future ref-
erence. And 10,000 of them fit on a
framework smaller than the size of
this page!
Here are the cells of the RCA mag-
netic "memory" that is the key ele-
ment in virtually all high-speed elec-
tronic computers. The greatest signif-
icance of this "memory" is its ability
to deliver, in a few millionths of a sec-
1@1
ond, any information it holds.
Almost instantly, an insurance
company can process a claim. Just
as fast, a manufacturer with inven-
tories spread around the country can
determine what products are making
money —and where.
With such "memories," electronic
computers predict accurately the
next day's weather for the nation,
using data on atmospheric pressure,
temperature, and wind velocity from
every part of the United States.
The leadership in electronics that
created this man-made RCA "mem-
ory" is responsible for one achieve-
ment after another in television,
radio, radar and other RCA products.
WHERE TO, MR. ENGINEER?
RCA offers careers in research,
development, design, and manu-
facturing for engineers with
Bachelor or advanced degrees in
E.E., M.E. or Physics. For full
information, write to: Mr. Robert
Haklisch, Manager, College Re-
lations, Radio Corporation of
America, Camden 2, N. J.
RADIO CORPORATION OF AMERICA
ELECTRONICS FOR LIVING
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By Bill Cade, jr., m.e., and Ron Criss, fresh.
Electronic Light Amplifier
Successful electronic amplification
of light in an image of television
quality has been achieved with the
RCA developmental light amplifier
identified by Brig. General David
Sarnoff as one of the major advances
of 1954 in the field of electronics.
In tests at the David Sarnoff Re-
search Center of RCA in Princeton,
N. J., the developmental light ampli-
fier has multiplied by twenty times
the brightness of an extremely dim
image projected against it, producing
a bright and clearly defined mono-
chrome picture. This increase in
brightness is sufficient for practical
use in brightening dim images in
such applications as x-ray fluoro-
scopy and radar, and further develop-
ment is expected to achieve a sub-
stantially greater amplification, as
well as the ultimate ability to pro-
duce images in more than one color.
The developmental light amplifier
consists of a thin screen formed by
two closely-spaced layers, one of
photoconductive material sensitive to
both ultraviolet and visible light, and
the other of electroluminescent phos-
phor. Both layers are sandwiched be-
tween two transparent electrodes.
The screen is a fraction of an
inch thick, and it may be made in
any size desired. The developmental
unit is a square twelve inches on
each side.
The light amplifier operates, in
effect, by receiving light from the
projected image on the photocon-
ductive layer and recreating the
image in far brighter form as light
emitted by the electroluminescent
layer.
This process is made possible by
the fact that the photoconductive
material will permit current to flow
when it is subjected to light, while
the electroluminescent material emits
its own light when an electric cur-
rent flows through it.
In the RCA light amplifier, current
is provided by an alternating voltage
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applied across the two electrodes,
and the image to be amplified is pro-
jected against the photosensitive
layer. Where the illuminated areas
of the image strike the layer, the
current is permitted to flow through
to the electroluminescent layer in a
pattern corresponding to the image.
And as the current passes through
the electroluminescent material, light
is emitted in the same pattern, re-
creating the original image as a
brighter picture.
Study of Soap Bubbles to
Aid Metal Development
Study of soap bubbles by scientists
in the General Electric Research Lab-
oratory, may aid in the development
of metals that are stronger than those
now in use and that have other im-
proved properties. Such bubbles are
helping to explain fundamental data
on the behavior of metals.
According to Dr. Robert L. Full-
man, research associate in the Lab-
oratory's Metallurgy Research De-
partment, the soap bubbles resemble
in many respects the crystals or
grains of which all metals are made.
In particular, he has found, the way
that little bubbles grow into big ones
is closely analogous to the growth of
metallic grains.
Neither the bubbles nor the grains
ever grow by the coalescence of two
smaller units into a larger one, he
said. Instead, when a bubble or grain
yets bigger, its boundaries expand
at the expense of adjacent ones which
contract and finally disappear.
Dr. Fullman's bubbles are not
blown in the open air, but in special
glass cells, about five inches in dia-
meter and half an inch thick. Each
cell is half-filled with a special soap
solution. It consists of a liquid sold
in toy stores for making bubbles, to
which other chemicals have been
added to improve the performance.
Then the air is pumped out of the
cell and the space above the liquid
becomes filled mainly with water
vapor. The tube to the vacuum pump
is sealed off, so the exhausted cell
may be handled.
When the cell is shaken vigorously
and then laid on a flat surface, thous-
ands of tiny bubbles appear above the
liquid. After it has been allowed to
stand a little while (ten or fifteen
minutes) the bubbles are larger and
fewer. At this stage their continued
growth may easily be observed. Dr.
Fullman has also made lapse-time
motion pictures which show the
movements speeded up considerably.
The bubbles have varying num-
bers of sides, but when there are
only three sides on a bubble, it starts
to disappear. The three sides shrink,
while the vapor inside migrates
through the walls into adjacent bub-
bles, which are enlarged accordingly.
Dr. Fullman says that in a single
metal grain the atoms are lined up
like bricks in a wall. So are the atoms
in a grain next-door, but the rows
in one grain do not line up with those
in the other. The line of discontinuity
is the boundary between the grains.
When a metal is heated, some of
the grains enlarge, while others
shrink and disappear, just as in the
soap bubbles, he said. As the bound-
ary of a grain passes an atom, the
atom shifts its position a little to get
into line with the rows in the ex-
panding crystal.
Many metallurgical applications,
such as the steel used in electrical
transformers, depend on accurate
knowledge and control of metal
grains, Dr. Fullman pointed out.
Hence, studies of their behavior, by
the bubble technique and other
means, is expected to lead to new
knowledge which may greatly im-
prove the performance of metallic
structures, he said.
G-E Computer, Astronomers
Combine Efforts to Locate
"Lost" Planets
"Lost" planets are having a tough
time staying that way when astrono-
(Concluded on page 34)
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1922—Roll-out of a Booing-built fighter
Progress is a Boeing-career hallmark
From the earliest days of aviation, Boeing
engineers have produced an impressive
number of trend-creating "firsts"—includ-
ing the 707, America's first jet transport,
shown above.
Boeing's 38-year history of Research,
Design and Production progress has con-
tinuously opened up new career oppor-
tunities for engineers. Today Boeing
employs more engineers than even at the
peak of World War II.
At Boeing you'd work with engineers
who developed: The world's first all-
metal, 3-mile-a-minute commercial trans-
port. The first pressurized airliner. The
first effective four-engine bomber (the
B-17). Today's fastest operational
bomber (the six-jet B-47). The even
more advanced B-52 eight-jet global
1954—Roll-out of America's first jet transport, the Boeing 707
bomber, and the 707, America's first jet
transport. Boeing engineers continue to
design "years ahead," doing research on
nuclear-powered aircraft. They are also
developing a new Air Force defense
weapons system, based on the Boeing
F-99 Bomarc pilotless interceptor. These
long-range programs project Boeing prog-
ress far into the future.
One measure of the satisfaction of
Boeing careers is given in the chart
below. It shows that 46% of Boeing
engineers have been with the company
for five or more years; 25% for 10 os
more years, and 6% for 15 or more years.
Here are other advantages: Boeing
promotes from within and holds regu-
lar merit reviews to assure individual
recognition. Engineers are encouraged
to take graduate studies while working
and are reimbursed for all tuition
expense.
Of technical graduates at Boeing, 28%
hold Mechanical Engineering degrees,
24% Electrical, 19% Aeronautical, and
9% Civil. The remainder is comprised of
other engineering graduates. physicists
and mathematicians.
had
wo. 11% 21% 31% 41% 11%
20+ For further Boeing career information
15+ consult your Plac
ement Office, or write:
10+ RAYMOND I. B. HOFFMAN, Admin. Engineer
5+ Boeing Airplane Company, Wichita, Kansas
IirdZEZAW
SEATTLE, WASHINGTON WICHITA, KANSAS
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By Birt Kellam, jr., e.e. and John Bizal, soph., ch.e.
'90 Condron, Theodore L., M.S.,'94,
C.E.,'18, Eng.D.,'47, who was
Rose's oldest and one of the most
prominent alumni, died last month
at the age of 89 at his home in Oak
Park, Illinois. Mr. Condron was a
structural engineer famous for his
bridge and concrete building designs.
In 1950, he was presented with a
Distinguished Service Certificate in
recognition of his more than thirty
years service as a member of the
Illinois Structural Engineers Exam-
ining Committee. Mr. Condron was
also one of three men to be made
honorary members of the Western
Society of Civil Engineers. The two
others were HerbertII.DIflL1flII
Ralph Modjeski.
Mr. Condron had been retired for
the past few years because of ill
health. He was formerly of Condron
& Post, consulting engineers.
'16 spencer,
Incl. U., '12; M.S., Iowa State,
'26, died in March. He had been the
Prof. of Civil Engineering at Arkan-
sas University. Mr. Spencer will also
I- remembered by some of the older
grads as an Instructor in Mathe-
matics and Civil Engineering here at
Rose from 1916-18.
'19 Miller, Emmett L., Ch.e., who
was a partner in the M & M
Construction Co. here in Terre Haute
died March 31, 1955.
'41 Wehle, Fred Jr., m.e., is now
Southeastern Regional Manager
for the E. F. Hauserman Co. in At-
lanta, Ga.
Feb. '43 Coltrin, Gene A., c.e., has
been promoted th Super-
visor of Product Engineering for the
Sylvania Electric Prod. Inc. at Al-
toona, Pa.
Miller, Robert C., c.e., who is
now an assistant engineer with
Henry J. Kaiser Construction, has
been transferred from Richland,
Wash. to Chalmette, La.
'46 Kylander, Robert L., M.S.,
re-
cently been promoted to Staff En-
gineer for Continental Oils, pero-
chemical dept., Houston, Texas.
'47 Averitt, Robert A., has been
promoted to Manager of Avia-
tion Systems Engineering for General
Electric Company's aviation and de-
fense industries sales dept. In his
new position Mr. Averitt will be re-
sponsible for integrating various
G.E. aircraft products into complete
aviation systems.
'48 Mitchell, John M., ch.e., recent-
ly took a job as Shift Foreman
with the B. F. Goodrich Chem. Co.
in Paducah, Ky.
April '49 Kranz, Philip A., c.c., is
now a Design Engineer
"B" for Lockheed Aircraft in Bur-
bank, Calif.
Feb. '50 Alsman, William H., m.e.,
has recently taken a job
as Maintenance Foreman with the
Southern Indiana Gas & Electric Co.
at Evansville, IS.
'52
'52 Robinson, S. Bernard, ch.e., who
is an Assistant Chemical En-
gineer with Olin-Mathieson Chem.
Corp., has been transferred to New
Haven, Conn.
Rinker, John R., ch.e., was mar-
ried on April 30 in Terre
Haute. Mrs. Rinker was previously
Miss Mary Virginia Shriner also of
Terre Haute. Mr. Rinker is a 2/Lt.,
in the U.S.A.F.
'53
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Jerry Loucks asks:
What sort of
work would I do
on my first
assignment
with Du Pont?
R. GERALD LO UC KS is currently working toward his M.S. in
Chemical Engineering at Carnegie Institute of Technology. Jerry
has served as president of his student chapter of A. I. Ch. E. and
participated in intramural sports—besides finding time to play
the trumpet in the R.O.T.C. and Kiltie bands. Right now, Jerry
is giving a lot of thought to the selection of an employer.
Charlie Lounsbury answers:
CHARLES W. LOUNSRURY, Jr., worked at
Du Pont's Chambers Works for three summers
before he received his B.S. in Chemical Engi-
neering from Rensselaer Poly. Inst. in 1940.
Since then he has taken an M.S. from Carnegie
Tech., and has been continuously employed on
interesting assignments at various Du Pont
plants. Today Charlie Lounsbury is Technical
Superintendent of the Grasselli, N. J., plant of
Du Pont's Grasselli Chemicals Department.
WANT TO KNOW MORE about working with
Du Pont? Send for a free copy of "Chemical
Engineers at Du Pont," a booklet that tells
you about pioneering work being done in
chemical engineering—in research, proce,
development, production and sales. Write
to E. I. du Pont de Nemours & Co. (Inc.),
2521 Nemours Building, Wilmington, Del.
BETTER THINGS FOR BETTER LIVING.. . THROUGH CHEMISTRY
WATCH "CAVALCADE OF AMERICA" ON TELEVISION
There is a great variety of first assignments at Du Pont,
Jerry, depending on a man's field of training and the gen-
eral area of work he has selected. For example, I under-
stand you're interested in plastics, and you might start in
development work on plastics, as I did. I worked with a team
of more experienced engineers to increase the capacity of
equipment used in producing "Lucite" acrylic molding
powder. This was a natural prelude to my next major
assignment, where I acted as a liaison between Du Pont's
Design Division and the plant group—on the design of a
new plant for making another form of "Lucite" plastic.
Or take research work. Here a new man is generally
assigned to minor research problems until he becomes fa-
miliar with the general features and requirements of an
industrial research program.
A young man interested in sales may start in a plant or
laboratory dealing with the products he will later sell; or
he may join a group of trainees to learn selling techniques
right from the start.
A man aiming for production supervision may first spend a
year or so in laboratory or plant development work. Or he
may start as an operator—in a plant producing nylon or
"Dacron" polyester fiber, for example. In this way he ob-
tains firsthand knowledge of his process, and establishes a
bond of mutual respect with the men he'll be working with
on his major assignments later.
In general, Jerry, a man is chosen for a specific job within
the scope of his major field of study. His first assignment is
intended to help him make the best use of his abilities as
promptly as possible.
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MEN
of
ROSE
Remember the
SENIOR DANCE
June 9
Give her a Corsage
by HEINL'S
HEINL'S FLOWER SHOP
129 So. 7th St.
Terre Haute, Ind.
Bring refreshment into play
have a Coke
e regHtered trode•morli
SOTTLE0 UNDER AUTHORITY OF THE COCA•COLA COMPANY IT
COCA-COLA BOTTLING CO.
924 Lafayette Ave. Terre Haute, Ind.
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Lambda Chi Alpha
Theta Kappa started off the spring
social season under the direction of
new social chairman Jim Roach on
March 30, with an open house with
Chi Omega sorority. This party
marked the debut of the Lambda
Chi combo. On March 2 an open
house and buffet was held for the
parents as Lambda Chi observed
Parents' Day.
Congratulations to our new pledge
Paul Lewis, who recently joined the
spring pledge class of Darold Cook,
Norm Failing, Jim Oakes, Erick
Ressler, Frank Molinaro, Dale Hoak,
Joe Doninger, Jim Massey, and Tom
Steproe. These men are currently
engaged in planning the pledge
dance, which is to be held April 30.
/ With the advent of spring the soft-
balls began to fly around the house.
Coach Sam Hart's nine opened de-
fense of the I.F. softball title with
a 9-4 victory over ATO behind the
ace pitching of Don Snape. Another
result of spring is the sudden dis-
appearance of pins. Jim McCulloch
pinned Miss Dixie Smith of Terre
Haute; John Chinn pinned Miss
Jane Osmer of Terre Haute, a stu-
dent at Hanover College; Ed Pugh
pinned Miss Delight Mace of Terre
Haute, who is attending DePauw
University; Howie Chambers pinned
Miss Nancy Peck of Valparaiso;
Don Snape became engaged to Miss
Bettye Jean Wilbur of Terre Haute;
and Chuck Bruner will be married
)n May 6 to Miss Linda Lou Taylor
of Terre Haute. Best wishes, Chuck,
and congratulations to all.
Jack Shumate
Alpha Tau Omega
Out went the old crew and in
came the new down at the house of
the Gold and Blue. Election of offi-
cers for the coming year were held
and after the casting of ballots and
ivoies
the clearing of the smoke Carter
Smith came up front as our new
Worthy Master. Other Brothers tak-
ing office were Charles Schukai,
Worthy Chaplin, Art Masters,
Worthy Keeper of Exchequer, Wal-
ter McIndoo, Worthy Scribe, Bob
Travis, Worthy Keeper of Annals
John Bloxsome, Worthy Usher, Jack
Foltz, Worthy Sentinel, and Jack
Hills, Palm Reporter. Congratula-
tions fellows and the best of success.
In the limelight this issue was the
party for Taus and their guests, in-
cluding Mr. & Mrs. Newport who
served as chaperons. Following the
party all attended the Military Ball
and intermission ceremony at which
brother Bob Wertz won the drill
contest. The first picnic of the spring
season was held at Turkey Run State
Park with frequent showers and cool
gusts of wind setting in but not
corralling the high spirits and good
times.
Belated congratulations are in
store for brother Walt McIndoo who
recently announced his engagement
to Miss Shirley Genung.
During Spring vacation brother
Ken Hannum went to New York
with Mrs. Sally Proffitt of the local
Cancer Society where he represented
Gamma Gamma chapter of Alpha
Tau Omega here at Rose as a con-
testant on the "Feather Your Nest"
television quiz program. As a result
he and Mrs. Proffit won an entire
living room suite and accessories by
hitting the "jackpot." These furnish-
ings will be used in the new Cancer
Society building which Tau pledges
helped clean up. Congratulations on
your splendid success Ken.
Last but by far not least are the
four new pledges who accepted the
Tau pledge button. They are Larry
Kirts, Garry Giffel, Terre Haute,
and Bob Hicks, Indianapolis. Con-
gratulations fellows.
Jack Hills
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FORMULA FOR BETTER FARMING
THE PETROLEUM INDUSTRY seeks constantly
to extract the ultimate in valuable and useful
products from every barrel of crude oil. And
progress along this line in one area frequently
brings with it advances in other related areas.
For instance, improved catalytic reforming
methods developed by Standard Oil have
increased high octane gasoline yields. This
improvement is accomi)anied by substantial
increases in available by-product hydrogen,
which can be combined with nitrogen from the
air to produce ammonia. Standard has there-
fore completed plans to enter this important
chemical manufacturing field.
Anhydrous ammonia and nitrogen solutions
are increasingly favored by midwestern farmers
and fertilizer processors as sources of nitrogen.
This nitrogenous soil enrichment raises crop
yields and farm profits.
Young scientists and engineers enjoy work-
ing where such constructive projects are
constantly discussed, planned, and developed.
Standard 011 Company
910 South Michigan Avenue, Chicago 80, Illinois
STAN DAR D
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HIGH
VOLTAGE
INSULATORS
(Ccmtinued from page 11)
very serious cause for many high
voltage insulator replacements by
servicemen. In general, stones
thrown at structures of moderate
height will do no damage. A bullet,
if it hits a petticoat of a post in-
sulator from below, will break it
away. The petticoats will usually
protect the insulator against direct
hits. The body itself is extremely
rugged and strong. Again, the loss
of a petticoat reduces the electrical
characteristics of the insulator very
little. However, the loss of a petticoat
on the pin type insulator will pro-
duce a thirty to thirty-fiVe percent
loss of electrical characteristics.
Manufacturers of pin insulators, in
an effort to combat this unfavorable
characteristic, are producing their
insulators with thicker, more rugged
shells. This enables the insulator to
better withstand mechanical abuse
and power arc-over; consequently,
the overall service records that have
been built up by these insulators are
indeed favorable.
Another hazard, that of electrical
puncture, is almost eliminated in the
post design because the puncture
path down through the porcelain
body is practically the same as the
air flashover path. Under excess
voltage the insulator will nearly al-
ways flashover rather than puncture.
There are no thin sections of porce-
lain subjected to high electrical
stress. For example, on a thirty-four
thousand, five-hundred volt insul-
ator classification, the pin type
neutral voltage is carried by about
one and one-half inches of porcelain
or twelve kilovolts per inch. In a
similar station post insulator, the
same voltage falls on about thirteen
inches of porcelain or one and one-
Page 26
half kilovolts per inch. This is graph-
ically represented in figure 1 where
the porcelain cross section between
the top cap and the top of the malle-
able iron pin in the insulator on the
left may be compared with the
length between the top cap and
bottom cap of the insulator on the
right.
Another item which may cause
failure of an insulator is cracking
from internal stress. It will be noted
that the cap and pin type unit con-
sists of three pieces of porcelain, a
metal pin and a cap. There are four
cemented joints shown here. As the
hot sun beats down on the insulator,
it tends to expand. The uppermost
shell expands more than the lower
shell since it receives most of the
direct sunlight. This difference in
thermal condition between the
shells, that is, the upper shell tend-
ing to pull away from the middle
shell, and so on, loads the porcelain
in tension. In considering any porce-
lain design, it must be noted that
porcelain has an inherent strength
in excess of fifty thousand pounds
I- r square inch compression and
above five thousand pounds per
square inch tension. Obviously it is
always desirable in using porcelain
to load it as nearly as possible in
pure compression. However, in this
case the porcelain is in tension—its
weakest characteristic.
Much has been learned about these
nesthd assemblies to guarantee their
continuation of dependable service.
The many variables — paint, cement,
exact design details, and assembly
techniques are all delicate subtle
factors; but due to modern control,
these units are providing dependable
inexpensive service.
By contrast the station post insul-
ator consists of a single porcelain
unit and two cemented joints with
all of the metal outside the porcelain.
Sun beating on the unit will expand
the porcelain faster than the metal;
therefore, the thermal differential
can load the porcelain only in com-
pression — the type of loading under
which it is most secure. Areas of
attachment open to the cement are
generous and much less critical than
the pin type design.
Radio interference caused by in-
sulators is a constant headache for
insulator manufacturers. Just as the
leakage current flowing along the
outside of an insulator may cause
arc-over, charging current in an in-
sulator produces interference in the
radio wave band. Charging current
is established between the IS and
bottom cap of the station post and
the top cap and top of the pin in
a cap and pin type insulator, just
as a charging current is established
between the two plates Ircond
ors of a condenser. In reality, we
have just this—a large condenser
as shown in figure . If enough cur-
rent flow is established by this
method, corona will result and cause
radio interference. Since the charg-
ing current is proportional to the
distance between the conductors, it
can readily be seen that the further
apart the terminals, the less the
charging current. Again we see a
distance of one and one-half inches
compared to thirteen inches. The
added height of the station IS is
sufficient to stop any corona, but
the cap and pin type is often less
fortunate. Instead, the manufacturers
of this latter type treat their insul-
ator with a conductive glaze. This
cS. uctive glaze lets enough of the
current leak through that the charg-
ing current is kept below the cor-
ona establishing stage. However,
some types of conductive treatment
have proved to be only temporary
in character and, when they start
to deteriorate, cause interference
conditions worse than prevailing
or untreated insulators. In general,
the post construction is far superior
to the pin construction in regard to
radio interference.
In fact, this characteristic ac-
counted for the introduction of the
IS st insulator to most uility com-
panies. It was through complaints
about radio interference made by
custI mers that many utilities decided
to try the comparatively new post
insulator. Even if the actual im-
provement in interference was
slight, the customer was usually
satisfied when he saw a different
tyI- of insulator had been installed
(Continued on page 28)
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YOUR IltIEN NOTEBOOK
How to carry 35-ton loads in
a roll-neck lathe
The engineers who designed this roll-neck
lathe were faced with three problems. 1)
To build a lathe that would cut finishing
time as much as 75%; 2) To build a lathe
that would give great accuracy and 3) To
provide great load- carrying capacity as
well. Their answer was this electronically-
controlled mill roll lathe. To carry the 35-
ton loads with a maximum runout of .0003
and still do the job quickly, they specified
Timken® tapered roller bearings.
Why TIMKEN® bearings have
high load cal3acity
This cross-section of a Timken tapered roller bearing
illustrates one reason why Timken bearings do such a
good job under heavy load conditions. Notice that there
is full line contact between the rollers and races. It's this
full line contact that distributes the load over a wider
area, gives Timken bearings their extra load-carrying
capacity.
Want to learn rnore about bearings
or job opportunities?
Some of the engineering problems
you'll face after graduation will
involve bearing applics.tions.
For help in learning more about
bearings, write for the 270-page
General Information Manual on
°TIMKEN
TAMED ROLLER BEARINGS
Timken bearings. And for infor-
mation about the excellent job
opportunities at the Timken
Company, write for a copy of "This
Is Timken". The Timken Roller
Bearing Company, Canton 6, O.
NOT JUST A BAIL n NOT JUST A ROLLER crn THE TIMKEN TAPERED RORER ern
BEARING TAKES RADIAL AND THRUST -ID- LOADS DR ANY COMBINATION *-
 f
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HIGH VOLTAGE
INSULATORS
(Continued from page 26)
in response to his objections. Be-
cause of the decidedly different ap-
perance of the line posts, the cus-
tomer was certain that his complaint
had been heeded. This psychological
reaction has been reported many
times and is not to be overlooked
in the handling of a complaint.
Before leaving the factory all in-
sulators are given a flashover test
of some type. In the case of the pin
type, individual shells are impressed
with a higher voltage than the volt-
age the entire insulator was design-
ed to take. By this method a good
factor of safety is automatic. In
testing the post variety, a chain is
dropped to the bottom of the hole
in an invered insulator and the unit
is flashed for three minutes. This
flashover test on all electrical porce-
lain is essential since test after as-
sembly will not pick out defects.
Insulators are subjected to many
mechanical stresses caused by jerk-
ing switches open and closed, air
and wind on equipment, hot weather,
and tensions between successive
towers. These forces may be any
combination of tension, torsion, com-
pression, cantilever, or impact load-
ing.
Under cantilever load the station
post has both tension and compres-
sion in the porcelain column. These
forces, however, are known and cal-
cclable, and are not complicated by
additional stresses due to thermal
change. However, the stress set up
in the cap and pin insulator under
cantilever load, as shown in figure 2,
will fare differently. In the first
place, the load intensity on the cob
of the pin is high due to its small
area. A force-couple is set up with-
in the procelain tending to burst the
shells. Any turning effect on the
cap on top of the insulator tends to
place one side of the cap and pin
Completeness...
I \
A Key to K & E Leadership
Graphs and charts to analyze and illustrate an
endless variety of facts or trends are vital to busi-
ness men, manufacturers, engineers, architects,
surveyors, mathematicians, scientists. K&E make
a complete range of graph forms essential for
these many differing- needs. (Write Keuffel &
KEUFFEL & ESSER CO. 
Esser, Dept. 1254, Hoboken, 
es
NJ., for a free book-
let "Graph Sheets".) Completens is one of the
New York • Hoboken, N. J. keys to K&E leadership in drafting, reproduction,
Chicago • St lows • Detro,t surveying and optical tooling equipment andSan Francisco • Los Angeles • Montreal materials, in slide rules and measuring tapes.
unit in compression, while the other
side is placed in tension. It can
readily be seen how devastating the
cantilever effect might be to a weak
insulator.
The rigidity of the station post
comes from the reduced number of
joints, the absence of a more or less
flexible pin, and the use of only
one porcelain part. The cantilever
strength of station posts may be
normally rated at ten times that of
the cap and pin type. The tension
and torsion loading of both types of
insulators are about the same; how-
ever, when internal thermal stress
is taken into consideration, the sta-
tion post is more favorable in these
loadings.
Under impact loading the intensity
of the load is the important charac-
teristic. Observe that on the station
posts the areas of attachment for
equipment are generous so that no
high intensity loading can be ap-
plied. The pin type insulator, how-
ever, will have high intensity load
on the shank of its pin.
(Concluded on page 30)
Experience
is a great teacher
but. . .
you can learn more
from books
cheaper and faster
Order your books through
Rose Polytechnic
Book Store
St
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THE
ALUMI N UM I N DUSTRY
WAS BORN ON
SMALLMAN In 1888, the aluminum industry consisted Iiiany—
Alcoa's new
aluminum office
building
•
located in an unimpressive little building on the east side of
STREET Pittsburgh. It was called The Pittsburgh Reduction Company.
The men of this company had real engineering abilities and
viewed the work to be done with an imagineering eye. But
they were much more than that. They were pioneers ...
leaders ... men of vision.
A lot has happened since 1888. The country ... the
company ... and the industry have grown up. Ten new
territories have become states, for one thing. The total
industry now employs more than 1,000,000 people—
and the little outfit on Smallman Street? Well, it's a lot
bigger, too—and the name has been changed to Alcoa.
ALUMINUM COMPANY OF AMERICA . . . but it's still the
leader—still the place for engineering "firsts".
As you prepare to trade textbooks for a position in
industry, consider the advantages of joining a
dynamic company like Alcoa—for real job stability
atui pleasant working conditions—where good
men move up fast through their association with
the recognized leaders in the aluminum industry.
44 Ili 1 a "LH r
...•‘,..144411 441
0 V
tt*:\* ',- N .,. N. ,,1-1!`', We have fine positions for college graduateItsi‘' '' ‘\* s‘N`Ni engineers—in our plants, sales offices andLk . 1 't'' research laboratories from coast to coast.
:Nit• .,2 'sw4 i,:siNit' 
These are positions of responsibility in
production supervision, plant and design
engineering, industrial research or sales
engineering. Right now mit ay be 
quicker than •you think fro m a seat in
11 the classroom to your career with
14' k A lcoa. 
Why not find out?
*It *14 ' A Your 
Placement Director will be
glad to make an appointment for
*- 11 ''*‘11. A with our personnel 
% 
represent-
ative. Or just send us an applica-
4
Alcoa Bldg., Pittsburgh 19, Pa.
tion yourself. ALUMINUM
COMPANY OF AMERICA, 1825
itrspo 1111 116, - 111 III",
1 /4. ti k ',,• 1k ‘
.* -.11 It, ALCOA
L U Ali I N IJAA
!lila a iii-aii ALuMINUm coMPANy OF AmERICA
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HIGH VOLTAGE
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(Concluded from page 28)
As transmission voltages go high-
er and higher, the post type insulator
must drop from its race for predomi-
nance. The cross sectional area which
would be required does not lend it-
self to proper kiln firing. However,
the pin type insulator with its thin-
IIIner cross section, seems to have no
limitation to the voltages it may
handle. These units are bolted on
top of each other to make long stacks.
These stacks are then employed on
towers or in substations for insula-
tion.
In the foregoing illustrations, I
have tried to present accurately and
clearly the differentiation of the two
basic types of high voltage insulators.
While it may seem 
o 
th 
y 
at I have over-
emphasied the pst tpe construction,
this prominence is due to superior
operating characteristics and not to
any partiality.
In summarizing the characteris-
tics of the post and pin type insula-
tors, there are six basic conditions
which establish the post insulator as
the more favorable. These advan-
tages are tabulated as follows:
(1) They do not puncture as
easily.
(2) They do not crack as easily.
(3) They have a greater ability to
withstand arc-overs.
(4) They meet radio interference
standards.
(5) Their resistance to stones and
bullets is higher.
(6) Their ability to handle dirt
conditions is greater.
I have every reason to expect that
the ratio of sixty-five percent pin
type to thirty-five percent post type
in use in his country today will in-
crease rapidly in favor of the post
insulator in the years to come. The
result will be the transmon and
switching of high potential circuits
with more safety, more convenience,
and more dependability.
Now is the time to get the
LIFE-LONG
CRSTELL
HABIT!
Your tools of tomorrow should
be your tools of today. When you graduate and start
upon your own career you will find that the top
engineers, architects and designers use CASTELL—
either the famous wood pencil or LOCKTITE Holder
with 9030 lead.
CASTELL iS smoother, stronger, lays down greater
depth of graphite on the drawing. It is uniformly
excellent in all 20 degrees, 8B to 10H.
You study in a fine school, taught by outstanding
professors. Does it make sense to work with inferior
tools? Order CASTELL, world's standard of quality,
from your College Store, stationer or art supply store.
t 
rs
r
1
(
the drow,iy penc. 
woh the Master De9,,,
YE OLDE
SWIMMIN HOLE
(Concluded from page 14)
not only economical but a highly
pleasant means of transportation.
The estimated transportation costs
are
Marilyn Monroe Calendar $ 67.50
13' by 2' rubber mat 2.95
6'8" by 2'6" sponge pad 19.98
2 spot lights 17.50
1,000 ft. of wire 35.00
Total costs of
transportation $ 142.93
The total cost of the whole project
is
Moving barracks $55.48
Heating system 219.20
Transportation 142.93
Total cost of project $ 417.61
Total receipts are
Trapping pigeons $8000.00
Selling beer 402.00
Total receipts from project $8402.00
Net Profit $7984.39
r. •
"When You Say It With Flowers
Say It With Ours"
THE I3LOSSOM SHOP
Gladys Cowan Pound
674 Ohio Street
TERRE HAUTE, INDIANA
Telephone C-3828
Member
Telegraph Delivery Service
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news
FOR ENGINEERING STUDENTS
"IBM's a great place
to work," says
engineer now in
his 8th year with
the company
"Every year with IBM is
more challenging than the
last," says Max E. Femmer,
Development Engineer at Poughkeepsie. "It was a tre-
mendous satisfaction in 1952 to help develop IBM's
outstanding 701 Electronic Computer. Today, our
projects and our work are even more interesting. Both
my wife and I think IBM is a wonderful company."
Mr. Femmer is Technical Administrator of the entire Elec-
tronic Data Processing Machine Development Program.
IBM Introduces
12 New Products in Year
The 12 new products introduced in the past 12 months
dramatize IBM's continuing diversification.
Ranging from the versatile "Cardatype"— a major
step forward in the simplification of office work—to the
gigantic NORC, the most powerful electronic digital
computer ever built, IBM's products serve all indus-
tries plus government and education.
'
c1.4.1011
,
„.,••
• -411
IBM building 5 new labs
By early next year, 1500 members of IBM's engineer-
ing staff will be working in five new buildings now
under construction (two sketched above ) . They will
be built at Poughkeepsie, N. Y., and at Glendale, N. Y.
overlooking the Endicott Valley.
Ability is quickly recognized
—and rewarded
At IBM, lack of years is no handicap. Frequently, the
soundest creative thinking comes from young minds.
For example, average age of the engineering team
that developed the 701, first of IBM's great electronic
computers, was 28 years.
WHAT A YOUNG ENGINEER
SHOULD KNOW ABOUT IBM
IBM is a company on the move! New ideas, new ex-
pansion create exciting opportunities.
• IBM has a 41-year record of steady growth. Sales
have doubled on an average of every 5 years during
the past 25.
• IBM serves all industries, plus government and
education—diversified, non-seasonal markets free of
the fluctuations of war and peace . . . your best
assurance of stability and growth.
• Salaries are excellent —with advancement based on
merit. Benefits include company-paid hospitaliza-
tion, life insurance and retirement plans.
NEW IBM MACHINE AUTOMATICALLY
TRANSMITS DATA
OVER TELEPHONE CIRCUITS
Instantaneous and accurate transmission of engineer-
ing and research data between widely separated
computer centers is now a reality, through
development of the IBM Transceiver. Using
telephone and telegraph networks, the
Transceiver duplicates sets of
punched cards at remote points —
can be used to link
plants or branches
thousands of miles
apart.
FOR INFORMATION ON IBM CAREER
OPPORTUNITIES
Ask at your College Placement Office for a copy of IBM's
new booklet "Opportunities Unlimited" or write, giving
details of your education and c\perience to:
W. M. Hoyt, Dept. 334
International Business Machines Corp.
590 Madison Avenue, New York 22, N.Y.
OFFERS
YOU
A REAL
FUTURE
APRIL, 1955 Page 31
Stolen by Fr
Overheard in a dimly lighted
night club: "Hands off, Columbus,
you've discovered enough for one
night."
* * *
"I put my husband in the hos-
pital on account of his knee."
"Water on it?"
"No, private secretary."
Wife (to husband sneaking up-
stairs) : "Is that you dear ?"
Husband: "It had better be me."
The gambler bet his girl five dol-
lars she wouldn't marry him. She
called him, and raised him five.
Salesman: "Well — goodbye,
Baby, I'm going out of town for
a few days; what's your phone
number? I'll call you up when I
get back."
New Girl Friend: "Plaza 4144,
and if a man answers—you stayed
away too long.
Two young models were attend-
ing an art exhibit one afternoon
when one suddenly grabbed her
friend by the arm, and pointing to
a particularly daring canvas, ex-
claimed: "Why Mabel, that is a
portrait of you. I didn't know you
posed in the nude."
"I don't, came the grim reply.
The rat must have painted it from
memory."
"What do you do for a living?"
"I paint men and women."
"Ah, a portrait painter."
"No, a specialist. I paint 'Men'
on one door and 'Women' on the
other."
ank Potts, jr., m.e. and Carter Smith, jr., m.e.
The legend is told that in the
days of ancient Rome an officer,
called away to the wars, locked his
beautiful young wife in armor and
gave the key to his best friend,
with the admonition: "If I don't re-
turn in six months, use this key. To
you, my dear friend, I entrust it."
He then galloped off to the wars.
Ten miles away from home, he
saw a cloud of dust approaching
and waited.
His friend, on horseback, gal-
loped up, saying: "You gave me
the wrong key."
A prominent St. Paul automotive
dealer met a charming young
English girl who was visiting here
in America for the first time. It
seems he was demonstrating to her
with a great deal of pride all the
marvelous mechanical gadgets for
which his new car is so notable,
and she cooed with amazement and
admiration as he raised and lowered
the top merely by pressing a button
on the dash board. Enthused by
her approbation, he next caused the
doors to open and close by similar
automatic contrivance. Then he
pressed a third button and the
motor roared into action. Finally
as they sped down the highway, he
flicked a gadget which opened the
super airvents and the resulting
gush of wind whipped the startled
English visitor's skirts up over her
face. "I say, she gasped, struggling
to lower her dress, "don't you
Americans ever do anything by
hand?"
He: Girlie, I have a confession
to make. I'm a married man.
She: Gawd! You had me fright-
ened. I thought you were going to
say this car didn't belong to you.
They laughed when he sat down
at the piano, but when the little
blonde gave him the key to A flat,
how he accompanied her.
Father: I think I'll go downstairs
and send daughter's young man
home.
Mother: Now dear, remember
the way we used to court!
Father: Gosh, I hadn't thought
of that. Out he goes!
Some jokes we couldn't print we
threw in the fire — and it just
roared.
Maisie was in a pub having a
beer when a friend walked in.
"Ay say, Maisie, are you 'aving
one?"
"No, it's just the cut of me coat."
Parson: Goodbye and God bless
you. Be careful that the rowdies
in town don't play tricks on you.
Newlyweds: Don't worry, Par-
son, they won't catch us napping.
A girl doesn't necessarily have
to worry about the hand on her
shoulder — it's the other one she
should watch.
A newly married couple had gone
up to their hotel room. It was a
beautiful room but had twin beds.
"Don't you like the room, dar-
ling ?" said lover.
"Yes," replied sweetieface (a
country girl), "but I thought we
were going to be alone tonight."
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STORY TELLER...
Finding the origin of gages is as difficult as enumer-
ating the types of service for which they are used. But
all types of gages have one thing in common. . . they
tell a story. They indicate what's going on in inacces-
sible areas . . . or measure things you cannot see.
Whether actuated by physical force, electrical im-
pulse or mechanical means. . . whether fixed or port-
able. . . gages are indispensable to modern civiliza-
tion. They measure the potential of power or pressure
. . . the degree of heat. . . the force, flow or level of
liquids or gases . . . the strength of solids.
MASTER OF MYSTERY...
In industry, gages have replaced guesses. Physicists,
designers, chemists, metallurgists, mechanical and
electrical engineers, and a host of technicians and
craftsmen have sired this scientific servant . . . to
work in power and processing plants, in mines and
mills, on highways and skyways, on and under water.
A gage never works alone. Only when it has a point
of contact can it function. And minds, too, must have
a point of contact that will render the behind-the-
scene reports of industry's status. Here, in America,
that function is fulfilled in our all-seeing, all-hearing
and reporting Inter
-Communications System.
THE AMERICAN INTER-COM SYSTEM...
Complete communication is the function, the unique
contribution of the American business press . . . a
great group of specially edited magazines devoted to
the specialized work areas of men who want to man-
age better, research better, sell better, buy better.
COMMUNICATION IS OUR BUSINESS...
Many of the textbooks in which you are now studying
the fundamentals of your specialty bear the McGraw-
Hill imprint. For McGraw-Hill is the world's largest
publisher of scientific and technical works.
After you leave school, you will want to keep
abreast of developments in your chosen profession.
Then one of McGraw-Hill's many business magazines
will provide current information that will help you
in your job.
MCGRAW-HILL
PUBLISHING COMPANY, INC.
IBP 330 WEST 42nd STREETNEW YORK 36, N. Y.
rat PAWL-SS
AB(
HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION
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(Concluded from page 20)
mers combine a telescope and the
"electronic brain" to locate them.
This time-saving combination was
employed recently when Dr. Paul
Herget, Director of the Cincinnati
Observatory, rediscovered the planet
Athalia, lost for 50 years, by using
the General Electric Company's giant
IBM 701 computer to figure its orbit.
The planet, originally discovered
photographically at the Heidelberg
Observatory in Germany on Sept. 20,
1903, was observed again on Sept.
29, Oct. 13 and 19. It was given the
number 515 and the name Athalia.
The orbit was computed for this
planet from the observations in the
usual manner, but the planet was not
photographed again until 1948 when
Indiana University took about 2,000
plates of minor planets.
While checking these plates re-
cently to determine the orbits of the
planets, Dr. Herget solved the astro-
nomical problems on the 701 com-
puter which G.E.'s Aircraft Gas Tur-
bine Division at Cincinnati, Ohio,
normally uses for research and en-
gineering purposes.
By using the machine, it was pos-
sible to calculate the planet's orbit in
just one minute compared to weeks
of hard work with a desk calculator.
The orbit path shown by the "elec-
tronic brain" revealed that the re-
cent Indiana observations could be
brought into full agreement with the
old observations of Athalia at Heidel-
berg in 1903.
Dr. Herbert R. J. Grosch, who
manages the analytical and comput-
ing services at the General Electric
Company's Aircraft Gas Turbine Di-
vision plant here, recalls that when
he "rediscovered" Jupiter's eight
satellite in 1941 while working on his
doctor's degree at the University of
Michigan, it took him over 1,000
man-hours of work to get the same
calculations which he could now ob-
tain in just one minute by using the
"electronic brain."
Electrical Marvels Coming Soon
Cordless electric clocks auto-
matically regulated by short wave
from Arlington, Va., picture-on-the-
Woodridge Motor Court
ON U.S. 40 — 114 MILE
WEST OF ROSE POLY
PHONE C-1808
Terre Haute, Indiana
wall television, New York to Paris
flights in three hours, an oven roast
in a few minutes, luminous ceil-
ings . . . .
These and many other marvels of
the electrical industry will come
sooner than we realize, Chester H.
Lang, General Electric vice president
of public relations, said recently.
Despite the marvels already
wrought, the electrical age is actual-
ly only beginning, Lang said, and
future developments based on elec-
tricity will over-shadow all the ac-
complishments thus far.
He predicted that within five years
many homes will be heated entirely
by electricity at a cost comparable
to present fuels. Flexible lighting is
not far off, with every room having
luminous ceilings which can be
varied in brightness and color for
any seeing needs. Switches will turn
on the light automatically, as one
enters the room. New types of in-
sulation will allow room for 18 cubic
feet of food storage space, both
frozen and conventional, in the area
now required for an 8 cubic-foot
refrigerator.
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Allison Engineers Pioneer Turbo-Prop Development
POWER
William J. Layne received his B.S. in Aeronautical Engineering from Purdue
University in 1950. Before joining the Allison engineering staff, he served
as a captain in the Air Force 1942-46 and 1951-53. Bill, now a Flight Test
Engineer, is shown taking gas turbine compressor readings from the equip-
ment used to start turbo-prop engines at the Allison Test Facility in
Indianapolis.
ALLISON iS out in front, leading all U. S. aircraft
engine manufacturers with more turbo-prop flight
experience than has been accumulated by all of the
nation's other engine manufacturers combined.
That's because 
as a 
Allison—working closely with the
military—w pioneer in the design, development
anI production of IS engines and propellers for
turbo-prop aircraft. First flight with an Allison
turIS 
-prop engine was made in a Boeing B-17G at
Indianapolis in 1949. Today, eight different types
of mary aircraft—including the VTO's—are mak-
ing history with the Allison Turbo-Prop.
The Allison Turbo-Liner, shown above, was
America's first turbine-powered, commercial-type
transport. This flying test bed, which is a Convair
240 converted to Allison Turbo-Prop engines and
Aeroproducts propellers, was the forerunner of
modern military transports such as the Lockheed
C-130 and the Convair YC-131C. After its first
flight in 1950, the Turbo-Liner was used primarily
as an engineering flight test aircraft, checking out
problems for mtary application. More recently,
the Turbo-Liner has been used on demonstration
flights to show the many advantages of a turbo-prop
powered transport. To date, the Turbo-Liner has
made nearly 700 flights and has accumulated nearly
500 hours of flight time.
Now available for commercial application, Alli-
son Turbo-Prop engines and their matching Aero-
products propellers today are setting new standards
for transport aircraft in speed, load-carrying ability,
and economical operations.
Looking ahead, with our extensive development
and expansion program, we need more engineers
to carry on in a field where you'll find unlimited
opportunity. We have immediate openings for the
well-qualified, technically-trained, young graduate
who is interested in starting his engineering career
with a recognized leader in the industry. Allison
representatives are interviewing prospective June
graduates now. Write for further information: R. G.
Greenwood, Engineering College Contact, Allison
Division of General Motors, Indianapolis 6,
Indiana.
Arie
031 DIVISION, GENERAL MOTORS CORPORATION, Indianapolis, Ind.
Design, development and production—high power TURBINE ENGINES, PROPELLERS and ACTUATORS for modern
aircraft . . . heavy duty TORQMATIC DRIVES for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE
PARTS ... PRECISION BEARINGS for gasoline and Diesel engines and special application.
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ENGINEERING WRITING
Here is an ideal tvay
for the engineer or
physicist with some
aptitude for writing to
enter the field of advanced
electronics. In this
relatively new and
expanding area you can
make immediate and
effictive use of your
academic training while
acquiring If! 71
experience.
Hughes Research and Development
Laboratories are engaged in a continu-
ing program for design and manufac-
ture of integrated radar and fire con-
trol systems in military all-weather
interceptor aircraft. Engineers who
produce the maintenance and opera-
tional handbooks for this equipment
work directly with engineers and
scientists engaged in development of
radar fire control systems, electronic
computers, and other advanced elec-
tronic systems and devices.
Your effort in the fieM of engineer-
ing writing through these publica-
tions transmits information SS
engineers and technical personnel on
operation, maintenance and modifi-
cation of Hughes equipment in the
field.
You will receive additional trag
in the Laboratories at full pay to be-
come familiar with Hughes equip-
ment. Seminars are conducted by
publications specialists to o j frient new
writers. After-hours graduate courses
unS • r COMpally sponsorship are
available at nearby universities.
SCIENTIFIC AND
ENGINEERING STAFF
Culver City, Los Angeles County, Cali.hmia
Photograph above: Engineer-writer John Burnett (left)
works with engineers John H. Haughawout (right) and
Donald King to compile handbook inforrnation.
Hunter, Gillum & Hunter, Inc.
GENERAL INSURANCE
BONDS
Phones C- 1 400
16 So. 7th St. Terre Haute
Freitag-Weinhardt
Inc.
917 Eagle St.
PHONE C-2394
PLUMBING -
HEATING
AIR CONDITIONING
ALLEN I. WEINHARDT
CHARLES J. KANTMANN
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PHOTOGRAPHY AT WORK—No. 14 in a Kodak Series
Necklace of Linde Star Rubies and Diamonds worn at the Coronation of H. M. Queen Elizabeth II.
Man-made gems perfect as
nature's finest
created with the aid ofphotographys keen eye
Linde Air Products Company measures rare
elements as close as 2 parts in a million
with the spectrograph to produce
star sapphires and star rubies more nearly
perfect than natural gems.
Wartime instruments called for millions of synthetic
jewel bearings. But supplies from Europe were shut off.
So at Uncle Sam's request, Linde, a division of Union
Carbide and Carbon Corporation, undertook to create
sapphires and rubies— with photography filling a role
in the intricate technology.
Postwar, Linde went even further. Using the spectro-
graph, a photographic instrument so sensitive it can
measure the chemical content of celestial bodies, they
found just the right trace of rare element to create a
deep silky star within the stone and thus achieved the
fabulous Linde "Stars''—maii-rnade counterparts of one
of nature's rarest gems.
This is the way photography is working in small
companies and large, in laboratories, on production
lines, in offices and drafting rooms. It is saving time,
reducing error, cutting costs, improving production for
all kinds of business and industry.
Graduates in the physical sciences and in engineer-
ing find photography an increasingly valuable tool in
their new occupations. Its expanding use has created
many challenging opportunities at Kodak, especially in
the development of chemical processes and the design
of precision mechanical-electronic equipment. If you
are a recent graduate or a qualified returning service-
man, and are interested in these opportunities, write
to Business & Technical Personnel Dept., Eastman
Kodak Company, Rochester 4, N. Y.
Eastman Kodak Company, Rochester 4, N. Y.
How will you help to
sharpen radar's "eyes"?
Exact range and accuracy of the radar
antennas shown here are classified. But
this can be told—the radio energy trans-
mitted can light fluorescent lamps 100
feet away.
Progress in radar, as in the entire field
of electronics, has been rapid. At
General Electric much credit for these
advances belongs to engineers who are
recent college graduates. Take, for ex-
ample, E. B. Carrillo, EE, Pratt Insti-
tute, '49, responsible for manufacture
of servo- and time-sharing systems, and
G. G. Wilson, EE, N. Y. U., '48, in charge
of design and development of remote
control equipment.
The work of these young men typi-
fies GE's emphasis on young, creative
engineers from such fields as electrical,
mechanical, metallurgical and aeronau-
tical engineering, and from the scientific
fields of physics and chemistry. Like
other graduates, Carrillo and Wilson
were able to increase their engineering
awareness in the after-graduation G-E
program of technical assignments. In
this program, the engineer selects the
fields, the locations himself. And at
G.E. you will be able to make real con-
tributions early in your career in ac-
tivities ranging from plastics to large
electrical apparatus, electronics to jet
propulsion, automation components to
atomic power.
For full information on the job at
G.E. suited to you, consult your college
placement director, or write General
Electric Company, Engineering Person-
nel Section, 1 River Road, Schenectady
5, New York. TR-2A
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